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CHAPTER 
I5 


HANDIING, SHIPMENT, 
AND LIMITED 
STORAGE 


Section l. GENERAL 


l5-1. 
Generol Precqulions 


o. The NIKE TIERCULES guided missile, in 
common wjth other types of ammunition, is 
designed to be as safe in handling as is consis- 
tent with its function and is packed to with- 
stand all conditions ordinarily encountered in 
stor':rge and transit except extremes in tempera- 
ture. In order to insure that the guided missile 
will be in a serviceable condition when re- 
quired for use and to plovide the highest possi- 
ble protection to personnel and materiel, the 
precautions outlined in this paragraph, in 
addition to those genet'al instructions for the 
stolage, cal'e, handling, and preservation of 
ammunition prescribed in TM I 1300*206 and 
FM 9 5 wiil be observed. 


b. Disassembly of the NIKE HERCULES 
guided missile or its components beyond the 
limits authorized for the operator or organi- 
zational personnel must never be attempted. 


c. Packages should not be opened until re- 
quiled for use or inspection. 


d. Explosive components should at all times 
be protected from induced electric currents, 
such :rs those encountered in the vicinity of 
radio communication equipment, high-tension 
wires, radar units, etc. 


e. In making electrical connections during 
assembly, testing, or prefiring operations, care 
must be exercised to see that connections are 
good and that insulated sections are properly 
protected. 


/. Shorting clips and plugs on electrical cir- 
cuits and/or explosive compouents shall be 
removed only when necessary for assembly, 
testing, or flring. 


l5-2. 
Hondling 


a. Generol. The missile must be handled 
only with issued or approved equipment. In 
handling, care must be taken nob to damage 
the missile or its compolrents. The propeliant 
grain and the metai parts of the missile are 
susceptible to damage by rough 
handling, 
dropping, etc. Such misl-randling could cause a 
mislire at launch. The propellant grain is par- 
ticularly subject to daurage at low temperatures. 
Dents in body or fins can cause erratic flight, 
while dents in the rocket motor can cause dan- 
gerous pressure build-ups. Motors which have 
damaged plopellant grain or metal parts must 
not be used. Crated or uncrated motors which 
have been dropped shall not be used until motor 
and propellant grains have been inspected and 
their serviceability determined. 


b. Pa,cka.ged ltems. Those packaged items, 
which, because of their weight or size, present 


handling 
problems, must be lifted 
with 
a 
wrecker, forklift, ot'crane of adequate capacity. 


c. Unpaclru,ge.d ltems. The missile compo- 
nents must be handled only with approved han- 
dling fixtures, using a hoist, wrecker, or crane 
of adequate capacity. 


l5-3. 
Scfety 


n. The explosive components removed from 
a missile or missile component, or a missile 
from which components have been removed 
for repair, wili be stored as follows: 


(1) CONUS and RISiNG STAR-IYPe in- 
stallations-those in any one launching 
section will be stored in the under- 
ground casements. 
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(2) USARAL and USAREUR-type 
instal- 
lzfi6ns-1a,ithin the storage btiildings 
and the clools closed. 
(3) Nol-rile installations-moved to a lo- 
cation not less than 30 feet flom the 
lattrlchet'. 
b. No repzrir operation involving the use of 
Irower tools, welding, soldei'ing, cutting, etc., 
will be permittecl on any item, component, or 
assemlrly containing explosives. 


l5-4. Clsss V ond Generol Supply ltems 


a. Class V ltems. These items are as listed 
in table 15-1. Information necessary for de- 


terrnination of quantity-distance requirements 
and storage compatibility is included in this 
table. These items will be requisitioned or re- 
tnrnecl through class V ammunition supply 
channels. Handiing and storage of these items 
will be in accordance with the safety pt ecau- 
tions and general instructions contained in T1\{ 
9-1300-206 and FI\( 9-5. 


b. General SuTtply ltems. A11 components 
of ttre guided missile not listed in table 15-1 
are general supply items when handled ot re- 
quisitionecl as seltarate components or assem- 
blies- These items rvill be requisitioned or re- 
turned through general supply channels. 


Table L5-1. Erplosiuet Weight, Quantity-Distance Classes, and. Storage Cotnpatibility 
Group f or Class V Items 


ComponenL 
Explosive wcight 
(lb) 
Quantity-distanCe clax 
Storageconrpatibility 
group 


P1 
B , E , N 
B , E , N 
0 
F 


tt 


.tl 
B 


150 


4 


rl 


q 
, 
, 


a 


I 
ETHYLENE 
EXPLOSIVE 
INITIATOR 


OXIDE 
T{ARiVESS ASSY 
N/e 
0.25 
1440 mg 
2.2 


2396 
3020 
5 grains 


oi) I 


ICINITER. ROCKI'T MOTOR 
ROCI(ET MOTOR M5tr1 
ROCKF]T MOTOR MS() SERIES 
ROCKBT MOTOR CLUSTER M42 
SAFETY.AND_ARMING DEVICE 
M3OA1 
WARITEAD ASSI]MBLY M135 


Section ll. SHIPMENT 


l5-5. Shipping Inslructions 


cL. ()ener"nl. When shiptting guided missiles 
or alty of their lrackaged components, the offi- 
cer in charge of the prepalation will be re- 
sponsible for furnishing 
the items and their 
packages in 
a pi'operly cleaned, pleserved, 
painted, and marked condition for safe rail, 
tluck, or air shipment. Such plepalation will 
be in conformance with instructions in this 
section and in accordance r,vith the elements 
outlined below. 


Nr.rte. The shipment of classified items must be in 
accordance 
with AR 380-55 and AR 55-355. 


(7) Ins;tection. Determine 
by inspection 
the necessaly steps for. preparation of 
items prior to shipment. 
(2) Decontctmination or Pur-ging. If de- 
contamination or pulging is required 


I 5-2 


after def'ueling and clepressurizatiott, 
perform sanre in a.ccordance 
with the 
procedures in palagraph 11-31. 
(3) Preseruation. Application of any re- 
quired desiccants, cleaning materials, 
and preservatives should be pelfoi'med 
in accordance with procedures in 
chapter 11. 
(4) Con.tai'net's. 
Unpackaged items should 
be repackzrged 
in their ot'iginal con- 
tainers, or equivalent, plior to ship- 
ment. 
('5) Air Pressurizatio,n. Packages requir- 
ing pressnlization should be pressnr- 
ized in accordance rvith instructions 
markecl on the containers. 
(6) ShippitLg Crcttes. Containers should 
be assembled to their appropriate 
crates and skids. 


(7) Recording Do.ta. The necessary 
entries 
should be recorded in the log book and 
on tlie shipping documents. 
b. Shiltping Docuntents. Plepare shipping 
documents accompanying shipments in accord- 
ance with AR 725- 5. 
c. Reguktt.zons. 
Regul:rtions pertaining to the 
trzrnspoltation and shipment of missiles and 
missile components are given in palagraph 
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15-6. Looding Guided Missiles ond 
Components 
on Roilrood Cors ond 
Trucks 


tt,. Prt:puration. All items requiring loacling by 
means of ct'aues, A-flames, hoists, lift trucks, 
ol othei"means should be ploperiy prepared for 
safety and ease of handling. 
b. Mu,r'l:in11s, 
Labels, u,nd, Plrturrds. The mark- 
ings, lzrbels, :rnd plactrlds requiled for rail and 
tlucl< shipnient of explosive and flzrmmable mis- 
sile components are givcn in table 15 2. All 
lolling stoch used for tlansporting missiles and 
locket motols must be placalded with DO NOT 
HUMP signs to prevent damage when loading 
'ue to excessive impacts during coupling zrnd 
shunting operations at the t'ailload yards. For 
additional infolmation on markings and labels 
refer tt: lt..(2)( tt) bek:w. 
r:. Methods of Load,inJl. Exercise care at. all 
times when loading fleight 
cal's or trucks. 
Lo:rding this type of nrateriel shoLrld be planned 
calefully. When packages are being lozrded on 
vehicles, the packnges should be handled by 
their lifting lings or lifting handles. Appro- 


Component 


ETHYLENE OXIDE 
EXPLOSIVE HARNESS 
ASSEMBLY 
IGNITER, ROCKET MOTOR 


ROCKET MOTOR M5E1 OR 
CLUSTER M42 
ROCKET MOTOR M3O 


SAFETY-AND.ART{ING 
DEVICE M3OA1 
WARHEAD ASSEMBLY M135 
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priate lift points should be nsed in oldel to 
eliminate hazards and prevent damage to the 
materiel. General handling precautions are 
given in paragraphs 15 1 and 15 2. Package 
data is given in table 15 ul as an aid in plan- 
ning the shipment of missile components by 
freight cal' ol motot' ti'uck. 
d. Types ot' Frei{lht Curs. l\'Iissile compo- 
nents may be loaded otr flatc:rrs equipped rvith 
stake pockets, gondola cars (flat-bottoni, open- 
top) having fixed ot'dt'op eltds, or boxcars. The 
packages are ioacled in the cai's and ai'e blocked 
and st:ryed in position as ir,dicated in g below. 
e. Typcs of Motor TrtLcks. Inspected and ap- 
proved motor tlucks, ollen or closed, mav be 
used fur the shipment of missiles ol missile 
comlronetrts. Regulations utrd pi'ec:rtttions l)er- 
taining to motor tt'uck shipment are given in 
ft, belorv. Additional shipping regulations are 
given in para.glaph 1l-r -7. 


f . ContTtatibi.li.ty. 
(I) Gcnct'ul. For greater safety during 
shipment, missile conllottents are 
groulred fol 
e ompatibility. 
These 
gl'oulrs :rle based upotr such factors as 
sensitivitv to initiation by fir'e or by 
explosion and ryuantity of explosive (if 
any) contained in the unit. 
(2) LoudinJl compatibi,l'ity. Loading com- 
patibility for explosive missile compo- 
nents for shipment by rail ol motor 
vehicle is given in table 15 3. 


Note, Iner'l components are not included 
since they may be loadecl rvith other inelt 
or explosive components without compatibility 
considerations. 


T'ahle 15-2. Marking, 
Labels, and Placards for Rail and Truck Sltipment of 
Erplosiue and Flammable 
Missile Components 


Plrcrr rd 


I 


I 


Dangeroust' 
llxplosive 


Explosive 


Dangerous 


Dangerous 


None 


Explosive 


Flammable liquid 
Boosters (l)xplosive), Handle 
Carefully 
Igniter, Rocket Motor, Class A 
Explosive 
Rocket Motor, Class B 
Explosive 
Rocket Motor, Class B 
Explosive 
Pelcussion Fuzes, Handle 
Carefully 
Explosive Projectile 


+Trucks loaded rvith less than 2,i00 lrounds gross rveight do 
require placards, 
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Components 
Ethylene 
oxide 


Explosive 
harness 
assembiy 


Igniter, 
rocket 
mofor 


Rocket 
M5E1 
cluster 


motor 
or 
XM42 


Rocket 
motor 
XMs() 


Safety-and- 


d e v i c e M 3 0 A 1 


lVarhead 
assemblY 
M 1 3 5 


ETHYLENE OXIDEI 
EXPLOSIVE HARNESS 
ASSEMBLY 
IGNITER, ROCKET MOTOR2 
ROCKET MOTOR M5E1 
OR CLUSTER M42 
ROCKET MOTOR M3O 
SAFETY-AND_ARMING 
DEVICE M3OA1 
WARHEAD ASSEMBLY M135 


YES 
NO 


NO 
NO 


NO 
YES 


NO 


NO 
YES 


Y E S 
YES 


Y E S 
Y E S 


Y E S 


N O 
YES 


YES 
Y E S 


YES 
YES 


YES 


NO 
YES 


YES 
YES 


YES 


YES 
YES 


NO 
YES 


YI]S 
YES 


YES 
YES 


Y E S 


YES 
YES 


Y E S 
Y E S 


Y E S 
Y E S 


Y E S 


NO 
YES 


Y E S 
YES 


Y E S 
Y E S 


Y E S 
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Table 15-3. Loa,cling Compatibility 
for Hazardous Missile 
and Motor 
Truck Shi.Pment 
Components for Rail 


I l.or s*rfety reasons, it is recoDmentletl that 
this item 
be shipllctl and storerl sclrarately' 


2 Igniters 
"nipp"d 
in thc sanrc containers rvith 
rocket nlotors are considered the same as the 
rocket motor for compatibilitv 


(l.r) Most states, cities, and towns h:rve 
their own regulations concerning the 
transportation of explosives within 
their jurisdiction. Local authorities 
of sections through which motor 
truck shipments will p:rss should be 
consulted ilnd their recommenda- 
tions as to the leust hazardous and 
least congested areas adhered to. 


(c) Commercial highway cal.riers must 
file zr certificate with the controlling 
transportation officet' stating that 
said carriel's will comply with ail 
laws promulgated by F ederal, State, 
nnd local govel'llments applicable to 
the type of explosive or other dan- 
gerous article to be transPorted' 


(d) When government-operated 
vehicles 
are used for transporting explosive 
or dangerous milteriel, the shipping 
officer will take all necessary Pre- 
cautions to insure s:lfe transit and 
will provide for full compliance 
with 
DOT regulations. If the command- 
ing ollcer or otl'rer appropriate 
authority deciales the shipment to 
be an emergency, the shipping offfrcer 
rvill take evel'y reasollable precau- 
tion to insule safe movement of the 
explosives or othel' datrgerous alti- 
cles while in transit. 


p. Btocltinll und, Stuying of Freigh't Cars. 
The correct applic:rtion of blocking and staying 


of ammunition 
is extremely imllortant 
from 
the statrdpoint of szrfety and prevention of 


dzlmage to the materiel. In many cases, the 


rerluired amount of bracing may seem excessive 
for tlie packages involved. However, the carry- 
ing vel.ricle may be accidently subjected to 
impacts of greater magnitude than desirable. 
These imp:rcts result in high momentary pres- 


sures and may displace or damage packages 


not suffrciently secured. The blocking 
and 
stziying instructions and information given in 


Bureau of Explosives P:rmphlets Nos. 6 and 
6,4 :rre minimum. Additional instructions, if 


required, should be otrtained in order to insure 
adequ:rcy of blocking :rnd staying for any par- 


ticular slripment. For complete information on 
tvpical methods of blocking and staying and on 
l'egulations pertaiuing thereto, consult the list 
of applicable references included in paragraph 


1 5 7 . 


h. Motot' Tntclt Shipments; Regukl.tions and 
Precautions. 


(I) Resu'lutiotts. 


(a.) Regulations governillg the transpor- 
tation of ammunition and explosives 
by commercial motor truck are gov- 


erned by Depaltment of Transporta- 
tion 
regulations; regulations for 
government-owned vehicles are cov- 
ered by ArmY I'egulations. 
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{e) When hrucks have been lc,aded and 
sire ready for rorov€'menlb, 
the drivers 
will be informed 
by 
msans o,f 
written 
instructions 
of rthe true 
natture of materiel on the tr"ucks, 
the 
fire 
hazards 
involved, 'ttrre 
methods to b,e used in figh,ting fircs 
,irr,vcilvdng the Caltigo oa' tr:uck, the 
rnissile 
d,istance in 
oalse orf ex- 
,plosion, the 
propff 
distance to 
main ain behnreen trucls, and any 
other informaticrn trh'at will aid in 
bringing about safe delivery of the 
shipment. 
(2) Preeautions. 
(a) Every precaution against fire musrt 
be observed. Trucks shro,uld be in- 
speoted before loading to ascerbain 
that electric wiring, light, brakes, 
fuel ttanks, .aficd litr,es arre ih good 
working ,onder, the engine fr,ee of 
oil and dust, and the engine pa"n 
flee of accumula,tions of gtease and 
dirt. Accumulaticrns of grease or oil 
on universal joinb, transmiss,ions, 
arnd the underside of bodies should 
be remrorred. When nec€ssary to use 
matches, only safety mabehas may 
be used. The use 0.f strike.any- 
where matches is prohibited. 
(b) All truc,ks m,ust be plo.vided witth 
two filled 
fire 
extinguishers in- 
spected and labeled in oo,nformifry 
with EXPLOSIVE (class A) 
and 
DANGEROUS (class B) req,uire. 
ments of trhe Underwri,ters Laborra- 
tories or equ,al thermf. Preferred 
types of extinguisher ane v,auporiz- 
imrg-liquid Wpes 
(rnirrirn,r.rrn 1_ 
quarrt eapacily each). All drivers 
and ,other persons handling anunu- 
rxitiorn atnd exptlosives sh,ould be ih- 
struoted as to the best metho<is in 
using the fire exftinguishers and 
prrocedures for extinguishing fires 
in gasoline, fuel oil, orr truck tires. 
(c) When 
possiible, expilosives and 
ammqn,ition will 
b€ trarnsported 
du,ring daylight hours. 
(d) For any continuous trips 
loarger 
than 8 hours, milittarv vdhisls 
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carrying ciass A c,r B materiel re- 
quilre an ass-iistanlb 
dritven'. 
(e) Srnokin'g is nc,t permitted in the 
eabs of vehicl'es transpor"ting class 
A or B materiel. 
(/) Vehicles will not be left unattend- 
od on a public street or highway. 
Parkinig,on purblic streets ahd urnan 
or suburban ,area.s is pmhibited. 
(g) Motor vehicles carrying expiosives 
or arrununition will bear four of 
the required r,eflectorized plarards 
indicating either EXPLOSIVES or 
DANGEROUS, whichenrer is ap- 
pnopriate. 
(h) In case of accident, all packages 
should be removsd carefully and 
placed in a location of safety. If 
vehicle is entangled with another 
vehicle or object, rtrhe ]oad should 
first 
be rcrnoved to a place of 
safety prior 
to disentanglement. 


15-7. Regulotions for Trqnsporiotion ond 
Shipment of Missiles ond Missile 
Componenls 


a. GeneraL The 
regulartions 
grrvernring 
transportation and shipmen,t of mis"siles and 
their ccxrnponents by common carrier are given 
in b belov'. Thase regu,lations are equal,ly appli- 
cable to military establishments concerned with 
these activi,ties. 
b. Regulations. 
(1) Interstate 
Commeree Commission: 
Motor Carrier 
Saf eta Regulntiow. 
These regulations prrovide rulm and 
regutlations for the ,operration uf corn- 
mercial vehicles and crthsr inforn.-a,tion 
appllicable to oarriers. 
(2) Code of Feda'a.l Resulations, Titte 
/19-Transportation (Parts 71 to g0) 
These regulations cover transporta- 
tion of exp)osives and other danger- 
ous articles by raill. Rules are ,also 
prerscribed for blrocking, loading, and 
staying of shipments, as well as 
quantitios of items allowed forr r'ail- 
way express shipmsnts. These regu- 
lations are published by the U.S. 
Go'vernment Printing 
Office. 
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(S) Bureaw of Eaplnsiues Pamphlets No, 
6 and, 6.4. These publicartions illus- 
tra,te proper mefhods of load"ing and 
bracing of freight car shipments of 
explosives, dangerous articles, loaded 
bombs, and similar items. The p'ub-. 
lications are issued by the Bureau orf 
Explosdves, 
30 Vesey St., Nerv Yorrk, 
Now Yorrk 10007. 


(4) Tariff 
No. 1,0 Publ;ishing Interstnte 
Commerce Commission Regulntions 


for Trarxportati,on of Enpl,osiaes and 
Other Dangerous Articles by Land, 
and, Water, in RaiI Freight Seraice 
and by Motor Vehicle (HiglLlDaA) and 
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Water: Includ,ing Specifications for 
Shipping 
Contniners. This 
publi- 
cation is issued by H.A, CampbeLl, 
Agsn't, 30 Vesey St. Nsw York, 
New York 100?. 
(5) Ciuil Aerannutics Authoritg Regu, 
latiotts: Offi,cial Air 
Transpost Re- 
stricted Articles Tarif f No. 6-4. 
Tnlesre regulations are published by 
the U. S. Civil Aeronauties Bo,ard. 
(6) Department of the Armg Te,clmical, 
Bulletin 
59-1. 
This 
publicaltioor 
covers the transportation, packaging, 
and handling of dangerous materials 
for mildlary ureraft, including the 
Mitritary Air Transp,ort Service. 


Section lll. tlMlTED STORAGE 


15-8. Generol 


Proper storage of 'gurided missiles a.nd co,m- 
ponemth is necessary in order to insute safety 
and serviceability of the items for use. Only 
undamaged packages will be stored at storage 
sites. Damaged packages will ,be placed rin a 
segregated locatio,n pending determinaftiron of 
the hazards involved and damage to the itern. 
The elements outlined in o through b below 
and in subsequent paragtaphs should ,be ob- 
served. 
a. Sheltered storage is preferred whmever 
possible, although pressurizod containers rde- 
quire no special storage facilities. 
b. Open storage si,tes should be oor firm, 
well-drained land. Suitable ,trenches shcxu,ld be 
dug to prevent water fr.om running undor piles. 
c. When it is necessary to leave ammunition 
in the open, raise it on dtrnnage at least 6 
inches above the grnund, and cover it wi,th a 
double thickness of flameproofed paulin, Ieav- 
ing enough spa,ce for the circu,lation of air. 
d. Praber;t storage site from high heait such 
as full impast of sular radiation or flarne. 
e. The storage site should be free of dry 
g'rass, leaves, a.nd underbrush, since they 
may be iglited 
by sparks frcm yehiclas, by 
smoking, or the careless use of rnatches in 
adjacent {arteas. Firebreaks free of flammable 
material should be provided around oach s,tor- 
age site. 
/. Items having similar erplosion and frire 
hazards should be stored tugother. 


g. The sitorage stite should be prubected to 
parevernt entry of unauthorized persons and 
tampering with 
the arnmunition. Classified 
items shoutld b€ stored separately from 
tut- 
cilassified i,tems and appropriately secured. 
h. Areas under or within the span o,f uver- 
head transmission I'ines should not be used for 
storage. 
i. Water barrels, pails, and hand equrip'men,t 
should be availabie fcrr fighting inc,ipdeo:rt 
frires 
in storage areas. 
i. Stmage rof cornponents shouid be rin such 
a manner that perio'dic f,nspection and easy rE- 
moval is possible. 


| 5-9. Groups for Storoge 


For safety in storage, guided missrile com- 
ponents are grouped in three types, based urpon 
the hazards involved: explosive, nonexplosive, 
a.nd fuel. 


l5-I0. 
Explosive Components 
Explosive compcrnenLs should be stored itr a 
locatiron rem,oved from fuel by a driMance of att 
I'dast 100 meters. 


l5-l l. Fuel (Ethylene Oxide - ET6O) 


Fuel should b€ stored in a well-ventilated 
shed. The location should be well-reorroved 
from explosive components or nonexplosrive 
oompcments. Fuels must be separated fitm 
other crymbusfiible materlal by a minimum dis- 
tance of at least 50 mebers. 
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15-12. Nonexplosive 
ComPonenfs 


Noanexplosive iterns should be stored in dry, 
weU-ventilated locations. Al,though such itcrns 
may be stored wi,th explosive components, it 
is 'preferable to store ,these components in a 
separate location. 


l5-t3. 
Combinotion {Mixed 9toroge oi 
Explosive Components 


S,glvam,t€ storage for eaeh ffpe of e<plosive 
campo'nent is preferrod. For ease in storage, 
hornrever, cornbination 
storage of 
hazardous 
com,ponemts is,permitbed a^s shown in table 15- 
5, provided the net woight of expl,osive ciontent 
does not exceed 1,000 pounds. 


l5-14. 
Speciol Hondling Inslruclions for 
Storoge 


a. Erpl.osiae Components. Sp€di2,l hr,ndhhg 
instruc,tions for 
storage of explosive com- 
pononts are given in ,table 15-6. 
b. Fuel (EthElene Odde-DT^O). 
'(1) Dthylme oxide sh'outd nat be stored 
et a location 
where 
a, possibiUty 


exish of contaminating wa,tff used fcrr 
drinking 
purposss 'ot in an area 
where leaves or other organic materi- 
al a,ccumulates. 


(2) Adequate fire protection, lvater sup- 
ply, and a.ccess roads shouid be avail- 
able. 


(3) Buildings shsuld be provided with 
mast-type 
lightnring protectiffiI 
and 
must be surrtxunded bY an area ex- 
tending et least 50 feet in ajl di- 
reotions and rniaintained free od vege- 
tatio,n or combustible ma,terial. 


(4) Containers of othylene oxide must al- 
ways be stored in a vertical posifion 
in a well-ventilated area a"nd away 
frtvm sourtes of excessive heat. Should 
containers be s ored in the trpen, plo- 
visio'ns must be made to shield them 
frurn direot rays of the sun and to 
prevent 
trhe accua-nulation of 
d,irt, 
snow, ice, or waber on valves and 
safety devicss. 
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Tr\4 9-1410-250-12./1 


EXPLOSIVE HARNESS ASSEMBLY 


IGNITER, ROCKET MOTOR 


INITIATOR 


ROCKET MOTOR M5E1'r' or CLUSTEER M42 or 
ROCKET MOTOR M3O 


SAFI]'IY-AND.ARMING 
DEVICE M3OA1 


WARHEAD ASSEBLY M135 


Table 15-6. Special Handling 
Instructions for Explosiue Contponents 


Component 
Special handling 
lnstructions 


i''I'he rocket 
motors 
should 
never bc exposecl to 


(5) Use a minimum of wooden 
for storage of ET', O. 
(6) All 
electrical 
equipment, 


Sensitive to heat, friction, and impact. May be subject 


to detonation when large quantities are burning. Do 


not drop, slide tumble, or drag containers over floors 


or containers. 
Sensitive to heat, impact, friction, and static charge. 
Do not drop, slide, tumble, or drag containers uver 
floor or containers. 
Senstive to heat. flame, and rough handling. Handle 


all packages carefully. 
Handle with care, since lrropeilant grain is fragile and 


susceptible to damage by rough treatments. Alwavs 
lift unit by two points with total bearing surf:rcc of at 
least l2 inches. Storage temperature limits for M5E1 
nnd M42, -2O' 
to f l30'F; firing temperature limits, 
-20" 
to 
+ 130 
F. M30 storage temperature limits. 
to f 125'F, firing tempcrature limits, 0' to {125'F. 
Avoid all rclugh ha'rndling, as dervi<:es contain delit'ate 
r:l<lckwnrk mechanisms and 
detonators. Sensitive to 
heat, friction, and impar--t. Storage temlrerature limits, 
-40' to +140'F. 
Use only alrlrroved handling beam for lifting. Kecp 
numbcr of handling yrersonnel to a minimum. Do not 
drop, slide, or tumble. 


bclow -65" 
Ior any period oI time. 


lights, and flashlights used in an alea in which 
this fuel is handled must be vapor-tight or 
explosion-proof. 


Store base down on a firm base and within tempera- 
ture range of -80" 
to | 180'-F, <:h:rrged, discharged, or 
on continuous (float) r'harge. Do not erllow the caustic 
liquid to come in contact with the skin. Handle bat- 
teries in an upright position. 


Do not alkrw the critit:al fin surfaces or the thrust 
structure to become damaged or distorted. Handle and 
store the lrackages carefully. Do not drop. 


Handle carefull-y. Do not drop or tumble. All personnel 
must be indoctrinated in proper harrdling of missile 
bodies and nose sections. Store on firm footings, pallets, 
or dunnage. Containers may be stored two high in out- 
side storage and three high in sheltered storage- The 
number of t'ontiiiners high should not be more than 
the number of containers wide. 


(9) Loading and 
unloading operations 
must be conducted in an area which meets the 
quantity-distance requirements for the amount 
of fuel being handled. During these operations, 
the following precautions must be observed: 


temperatures 


dunnage 


motors, 


T'able 15-7. Special HandlinS4 Instructions lor NonexplosiL'e Conrponents 


('omponent 
Special hanrlling Instructions 


STORAGE BATTERY BB 401/U 


FINS AND THRUST S'TRUCTURES 


MISSILE BODY AND NOSE SECTION 


(7) Adequate water supplies to decon- 
taminate any spills or leaks must be available 
at all handling sites. 
(8) Containers must not be rolled or 
dropped. 


't5-t0 


(a) 
placed at 
place until 


( b ) 
vicinity of 
tions. 


Necessary warning signs must 
all approaches and must remain 
loading is complete. 


No smoking will be allowed in the 
the loading and unloading opera- 


(10) Each shelter in which ethylene oxide 


is stored must be posted with a fire symbol in 


accordance with TM9-1300-206. A warning sign 
(fig. 15-1) will be posted at each shelter storing 
ethylene oxide. This sign should be 36 inches 
wide and 41 inches high, with a white back- 
ground and black lettering. Three 2-inch, col- 
ored stripes should be painted at the top of 


the sign. The stripe at the top edge should be 
yellow; the middle stripe, blue; and the lowest 
stripe, grey. Lettering and spacing on the sign 
should be proportional 
to the overall size of 


the sign. 


( 11) Small fires involving ethylene oxide 
can be extinguished with 
carbon dioxide or 
dry chemical agents if properly applied. Fires 
involving larger quantities of ethylene oxide are 
difficult to extinguish, although it is soluble 
in water. The fire will continue to burn until 
the liquid is diluted with approximately 22 
volumes of water to one of ethylene oxide. 


(12) Decontamination is required if leaks 
or spills occur. The following precautions must 
be taken immediately: 


(a) Evacuate all personnel. 


( b) Remove 
all 
possible sources of 
ignition. 


(c) Flush away all ethylene oxide with 
large quantities of water. 


(d) Immediately remove all articles of 
clothing, contaminated by ethylene oxide, in- 
cluding shoes, and wash body to remove any 
ethylene 
oxide which 
may 
have penetrated 
clothing. Discard or decontaminate clothing; 
discard shoes. 


c. Nonexplosiue Components. Special hand- 
ling instructions 
for storage of nonexplosive 
components are given in table 15-7. Since the 
packages contain delicate electronic components 
and parts that 
are manufactured 
to critical 


Ttoi 9-1410-?50-1?/1 


specifications, these instluctions must be ob- 


served. 


15-15. Periodic Inspection in Storage 


a. GeneraL. Periodic inspection of missiles 


or components in sheltered or open storage 


is required. Open storage shouid be reinspected 


after periods of heavy rainfall, windstorm, or 


electrical storm. If paulins or other protective 


cover have been damaged or unfastened, cor- 


rective action should be taken. 


b. EthyLene Oxide (ETt,O). Frequent in- 
spections of ETnO in storage is lequired. Leak- 


ing containers constitute a serious fire and 


health hazard and therefore should be kept 


under adequate surveillance. 


c. Inspection of Pressurized, Delrydrated 
Containers. 
These 
containers 
should 
be 


checked monthly for change in humidity indi' 
cator and depressurization. Depressurize con- 
tainer (refer to chapter 11), and replace spent 
desiccant bags with activated desiccant when 
required. Pressurize in accordance with 
in' 
structions on the container. Make the ploper 


entry on the shipping papers. Check the con- 
tainer for pressure retention after 24 hours, 
then weekly for 1 month, and monthly there- 
after. 
d. Inspection. Inspect inert missiles weekly 
for corrosion or damage from improper hanrl- 
ling. Keep the missile clean and dry. 


e. Prioity of Remoual from Storage. With- 
draw missile from storage using the inventory 
system of first in, first out. Overage materiel 
should be returned to Ordinance. 


15-16. Safeguarding Classified Items and 
Components 


Every 
eflort 
must be made to safeguard 
missiles and their 
components ciassified for 
handling, shipping, and storage in accordance 
with AR 380-55 and AR 55-355. 


15-'1,7. Destruction to Prevent Enemy Use 


For 
information 
on 
the 
destruction 
ol 
material to prevent enemy use, refer to TM 
9-1400-250 -1.5 
/2. 


be 
in 


t 5 - 1 1 


TH Fr4lr?5#-,|2/l 


l5-18. Shclf ar Service Ufa 
a. Ammunition components are marked with 
the date loaded or the date of manufacture. 
The dates msrked on components sre to be 
used for computing the shelf or service life 
of the components. Record the dates in the 
missile record book as required by TM 88-?50. 


b. If the date of manufacture or loading is 


not legible, the date should be requested from 
the Cornmanding General, Aberdeen Proving 


Ground, Maryland 21005. The request should 


include the Federal stock number, nomencla- 


ture, and the lot or serial number. 


CrOrnDoncat 
Maxlmum rbell or 
senicc llfc 


t 


Battery BA 472/U s€riesl 


Battery BA 486/Ur 


Battery BA 617/Ur 


Rocket motor MSOa 


Rocket motor M3OA2 


Rocket motor cluster' M42 eeries 


9 yeare 
9 yeare 


8| years 
8}9 yeare3 


10 years 


]g yearaa 


I U. S, Amy 
Elatronlcr 
Comnd. 
2 Alt€r 
grr gener.tor 
toErlz0l Ir rcplaced by lgniter 
M?2, 10602081, tllr 
roclet notor beomea roclet motor ld30A1' 


3 The rhelf or lcnice 
life ol rocket rnotor U80Al 
is cxtendcd to l0 yearg' 
. n*t.t 
notor 
cl$.tar 
Il2 
h comlood 
ol lour lockct 
Doton 
ldSEl 
or M68. Compute tle abclt or tcrvlce 
llle ol tlc 
toclet 
taotor 


cluter 
M{2 by uring ttc clrllat 
loed drt 
oa aay ol the comDonent rocket motorr. 


?obla 15-s, EatabliEhed SlwU or Service ltif e Dota 
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TM 9-'r410-25CLl9/i 
TR:lf,s 
liJrlil'l',', 


tTHIttilE 
oxlDt 


EXTREMELY 
FLAMMABLE- 
B U R N S L I K E G A S O L E N E " 


TOXICITY- 
Toxtc BY tNHALATIoN 
OF VAPORS OR ABSORPTION 
OF THE 
L I Q U I D T H R O U G H 
T H E S K I N . 
MAY CAUSE BURNS. 


EXPLOSIVE 
VAPORS- 
VAPORS 
ARE EASILY DETONATED 
BY HEAT, 
SPARKS, 
AND FLAMES. 


FIRE- 
sHouLD BE FoUGHT 
wtrH coz 
EXTINGUISHERS, 
DRY POWDER 
EXTINGUISHERS, 
OR WATER FOG. 


PERSONAL 
PROTECTION- 
PRESCRIBED 
PROTECTIVE 
CLOTHING 
AND EQUIPMENT 
MUST BE WORN. 


OFF LIMITS 
TO U NAUTHORIZED 
PERSONS 


o R D G 5 4 1 6 


Figure 15-1. Warning sign f or ethglene oride, 
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TM 9-1 410-250-12/1 


Section IV. TORQU0 


15-19. General 


This section contains instructions for the 
pr:oper rnethod of using torque wrenches and 
provides ta'bles of mean torque values appli- 
cable to organizational maintenance operations 
outlinecl in this manual. It inclLrdes information 
pertinent to the tolquing of missile hardware 
for maximnm strength. 


15-20. Torque Wren,ches 


The instructions outlined below must be 
rigidly observcd when using a torque wrench. 
a. Clean all lubricant and foreign matter 
from the threaded surfaces. 


b. Do not take torque readings on bolts Urat 
have corrorled or painted threads. 


c. lJse a torque wrench of colt'ect size and 
capacity. 


r/. While torquing, do not pelmit the mating 
member to rotate. 


e. Torque by using a continuous rotation of 
the u'r'ench rather than by short, ierky move- 
ments. 


REQUIREMENTS 


/. Take final torque readings while the 
member being torclued is still rotating. 


IIAUTION: Allvays loosen or re'move nuts 
with a standard lvt'ench; do not use a tolque 
lvrench. 


../. If the maximum allovr.able tot'qne is a1l- 
plied without rotation, use a stanrlard rvrench 
to bacl< of'f, and then repeat the tolquing oper- 
ation. 
h. When, due to the physical limitations at 
the point of torqLring, an arlapter mttst be nsecl 
irr conjunction with a toi:que u'rench. Reference 
TM 9-1400-250-15/3 for additional instruc- 
tions on the use of toi'que tl'renches and com- 
lruting torque values. 


L5-21. Tortlue Values 


t. Struc,tural attd Funt'tionol A'pplicetions. 
Tonlue data is plovided in table form for 
ready reference by organizational maintenance 
personnel. Tables 15-9, 15-10, anrl 15-11 list 
the bolted connections and torque values for 
joining the membels of the missile body and 
rocket motor and associatecl 
clustei' assemblies. 


1 5-14 


Table 15-9. Misaile Bod,y Tmque Vdua 


Identifying 
Number 


?*q *-141+-25*-1211 


tcan 
Torque 
(poundlncbeg) 


100 
200 
200 
500 
860 
t76 


1 0 
8?6 
226 


60 
60 
60 
60 
60 
100 
60 
60 
120 
26 
26 
60 
40 
116 
60 


9 5 
120 
15 
26 
26 
26 
26 
60 
120 
6 0 
2 5 


8166916 
8162429 
9019830 
8626034 
90?6007 
8168361 


2720H64 
AN?-134 


916122'.1 
AN4ClOA 
8624218 
9028322 
8624218 
9031216 
8524278 
9028468 
AN5-?A 
8166693 
853?536 
?601699 
7376018 
593396 
NAS-222-14 


MS-21040L6 
583?49 
9028421 
AN609-10R21 
9019673 
9031169 
81?5631 
7601693 
8621671 
9 9 7 1 5 7 5 
AN509- 10R9 


Handling ring segment eaptive bolt 
Rear main fin attach stud 


Rear main fln attach double hexagon nut 
Rear main fin retaining hanger-point getscrew 


Elevon hinge clevis double hexagon nut 
Antenna horn captive scFew 
V-Band coupling nut 
Missile rocket motor mounting bolt 


HPU squib battery coupling nut 
HPU squib battery mounting bolt 
Missile motor section access door 
set 
Equipment section acceas covet 
plate screw 
Actuator section door assembly cover screw 
Igniter access cover plate serew 
'Warhead section mounting bolt 
Boltwell cover nut 
Boltwell cover screw 
Forward fin aesembly attsch bolt 
Forward fin assembly attach bolt 
Forward fin assembly attach bolt 
Forward fin assembly attach screw 


Forward main fin mounting hexagon nut 
Forward body section mounting bolt 
Retainer screw 
Forrvard body section boltweli cover acrew 
Forward body section access door 
screw 
Sequential timer mounting ecrew 
Forward nose to rear nose attach bolt 
Testing fixture captive bolts 


T e s t i n g 
f i x E u r e 
h i n g e 
c a p t i v e 
s c r e w 
Thermal 
battery 
assembly 
mounting 
screws 


T 


g 


Mean Torque 
Part Number 


AN4-4A' 
M520010-26 
MS200?5-04-06 
MS20365-428A 
NAS1310-23 
180149 
503351 
563396 
6E3?51 
8161461 
8166270 
8166466 
8168226 
8628566 
8628557 
8628582 


40lb-in. 
146lbft. 
60lb-in. 
60lbin. 
146lbft. 
246lbin. 
176]bin. 
1?6lbin, 
1?5lbin. 
1?6 lb.in. 
1?6 lb-'in. 
686 lb-.in, 
1?5]b-in. 
4?6lb-in. 
4?5lb-in. 
60lbin. 


Table 15-10. Rocket Motor Clwter Totque Yalzne 


Nozzle fairing hexagon-head bolt 
Forward retaining rail bar bolt 
Elevon lock attach bolt 
Nozzle fairing hexagon nut 
Forward retaining rail bar bolt 
Rcar retaining rail bar hexagon'head gcrcw 


Fitting assembly hexagon nut 
Fitting assembly bolt 
Forward slipper hexagon-head bolt 
Fitting assembly bolt 
Fairing wedge hexagon-head bolt 
Rocket motor cluster fin assembly hexagon-head bolt 
Fitting assembly internal-wrenching bolt 
Rocket motor thrust ring assembly internal-wrenching bolt 


Rocket motor thrust ring assembly intcrnal'wrenching 
bolt 


Nozzle fairing-fiilister-head screw 


l.lota. The above valuea atDly oaly to nonlubricat4d psrtt' 


rFlS 


Tet Flq:r35rl2/r 


Part 
Number 


737 6018 
AN3_4A. 
M520365-5244 
MS35298-116 


,lvore.'Ihe 
above v&lu€s apply 
only 
to nonlubricate<l 
parts. 


b. Tubing Ap'plicat'ions. Tables 15-12 and 
15 13 list the standard sizes of aluminum alloy 
and steel tubing and specify the required torque 
values for the tubing coupling nuts. 


Note. 
When the end connections of the tubing 
are 


made from aluminum alloy, the tubing coupling nuts, 


whether made from aluminum alloy or steel, must be 


torqued to the value listed for aluminum 
alloy. 


c. Tube tr-itt'ing Locknut Applicat'ions. Tabie 


15 14 lists the standard torque vaiues for lock- 


nuts used with gasket-type steel and aluminum 
alloy tube fittings, unions, and elbows' Refer 


to the appropriate tubing size in the "Tubing 
OD" column and read across for locknut size 


and torque value. 


Table 15-12. Torque Values f or Coupling Nuts Used 


IvIean'1'orque 
( Iiound-inches ) 


Table 15-12. Torque Values f or Coupling Nuts Used' 
With. Aluminu'm Alloy Tubing - Continued 


Toble 15-13. Torque Values lor 
Coupling 
Nttts Used. 
With Steel T'ubing 


4t) 
,( 


.) tr, 


L75 


Tubing 
diameter 
(inches) 
Mean torque value I 
(pound-irrches) 


Tubi ng diameter 
( inchs ) 


See footnote 
at end of table. 


Table 15-1tr. 


Mean 
torqrre 
value' 
( pound-inches) 


" ( t 
YE 
s/tc 
'/a 
+6 
6h 


74 
1 
!Y+ 
lth 
7Y+ 
, 


,6 
"ha 


Vts 
Ta 
rAs 
v, 


5/e 
7l1t 
3/+ 


L " 6 


I 
< 1 / 
L-/8 
7Te 
75/e 
LfB 


l+ 


" 
6 


Yz 
5A 
u 


,L 
7Yg 


t2.5 
28.5 
50 
78 
772 


1 K a 
200 


100 
150 
200 
300 
500 
700 
1000 
1300 
170n 
2100 
2500 
2900 


r Overtorrluing 
of 1/6-Lurn 
is permissible. 


Torque Values f or Locknuts {Jsed With Gasket-Type Tube Fittings, 


Mean trrrque valuer 
( pound-inches) 


200 
300 
300 
400 
700 
1,000 
1,250 
1,650 
2,550 


78 
112 
115 
150 
372 
450 
650 
1r040 
1,300 


See footnote 
at end of table. 
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Table 15-11. WinteNzation Kit Torque Values 


Description 


Rocket motor clustet nozzle fairing hexagon-head bolt 
Honeycomb fairing hexagon-head bolt 
Threaded-end rod nut 
Heater cable shearing clamp hexagon-head bolt 


1'ubing 
diameter 
( inches ) 


I Overtorrtuing 
of l/6-turn 
is permissible 


IVIean 
tortlue 
value 
I 


( pound-inches) 


"/t6 
% 


7A 


1 
!)6 
71/+ 
lYz 
t h 
2 


With, Aluminum AlloY Tubing 


Unions and Elbows 


Locknut 
size across 
flats 
(inches) 


$rbins OD 
(irchs) 
Locknut stze arrcs 
flata (inch$) 


Mea,a torque 
vqluol 
(pouad-irrches) 


St€sl 
Al ailloy 


1 1/4 
r 7/z 
L 8/4 
2 


7 L6/L6 
2 3/L8 
2 9/L8 
2 18/rS 


8,560 
4,70O 


5,760 


1,560 
1,9,5O 
2,5r&0 
3,000 


r Overtsgilins 
of 1/6-turn 
ia permiaalble' 


TA1 ?-141&25ri2./1 


Table tr5-14. Torque values lm Lack*uts ILsed with Gasket-T'11pe Tube ?i,ttings, 


U t$.ottg an'd, EI'b ows-Continued 
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A-1. Scope 


T h i s a p p e n i d x l i s t s i t e m s w h i c h a c c o m p a n y 


the Guided Missile, Intercept-Aerial, MIM- 


l 4 A , 
M I M - 1 4 8 , 
a n d S i m u l a t o r , G u i d e d 


I W s s i l e F l i g h t O A - 1 5 4 3 C / M , o r a r e r e q u i r e d 
for installation, operation, or 
operator's 
main te n ance . 


A-2. General 
'fhis Basic Issue ltems List is divided into 


t h e f o l l o w i n g s e c t i o n s : 
a. Basic ls.sue ltems-section II'A list of 
items which accompany the Guided Missile, 


Intercept-Aerial, MIM-14A, MIM'148, 
and 
S i m u l a t o r , G u i d e d M i s s i l e F l i g h t O A - 


I643C / M, 
and 
are 
required 
bY 
the 


operator / crew for installation' operation, or 


main te n ance . 
b. Maintenance and Operating Supplies 
N o t a p p l i c a b l e . 


A-13. Explanation of Columns. 


The following provides an explanation of 
c o l u m n s i n t h e t a b u l a r l i s t o f B a s i c I s s u e 
Items. Section IL 
a . S o u r c e , M a i n t e n a n c e , a n d R e c o u e r ' 


ability Codes (SMR), Column l. 
( 1 ) S c t u r c e c o d e . N o t a p p l i c a b l e . 


l 2 l M a i n t e n a n c e c o d e . N o t a p p l i c a b l e 


( 3 ) f t e e o u e r a b i l i t y c o d e ' N o t a p p l i c a b l e ' 
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